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Fran:  Canrrander,  Naval  Safety  Center 
To:  Distribution 

Subj:  Au  tana  ted  Airborne  Escape  Systems  (AAES)  Symposium 
Enel:  (1)  Agenda  for  subject  symposium 

1.  At  the  request  of  the  Chief  of  Naval  Operations  and  with  the  cooperation 
and  support  of  Commander,  Naval  Air  Systems  Command,  Commander,  Naval  Safety 
Center,  will  co-host  a  two-day  symposium  bo  review  selected  topics  associated 
with  Automated  Airborne  Escape  Systems  (AAES). 

2.  The  symposium  will  be  held  at  the  Naval  Air  Station,  Norfolk,  Virginia,  on 
6,  7  and  8  October  1981.  The  symposium's  format  will  consist  of  informative 
presentations,  30  -  40  minutes  in  length,  followed  open  question-and-answer 
periods.  Representatives  of  the  Naval  Air  Systems  Command  (Aircrew  Systems 
Division),  Naval  Weapons  Engineering  Support  Activity  (Systems  Analysis),  and 
the  Naval  Safety  Center  (Aviation  Directorate)  will  present  results  of 
selected  studies  conducted  for  the  purpose  of  evaluating  cr  monitoring  AAES 
usage,  performance  and/or  maintenance  trends.  Source  data  has  been  derived 
from  historical  mishap  data  files  maintained  by  the  Naval  Safety  Center. 

3.  The  identification,  assessment  and  effective  resolution  of  problem  areas 
related  to  the  effective  use,  maintainability  and  operation  of  AAES  has  been 
and  will  continue  to  be  a  major  objective  of  the  Navy.  Systematic  analysis  of 
long-term  mishap  data  is  one  approach  to  identifying  reliability  and  maintain¬ 
ability  degradation  trends,  as  well  as  potential  system  deficiencies.  The 
utility  of  such  analyses  in  escape  system  design,  acquisition  and  modification 
processes  is  considered  to  have  significant  value  to  both  industry  and  DOD 
organizations  having  a  direct  interest  in  AAES  and  their  subsystems. 

4.  The  preposed  agenda,  enclosure  (1),  is  provided  for  your  interest  and 
review.  If  your  organization  desires  representation  at  the  AAES  symposium, 
please  provide  names,  grade/rate  (as  appropriate),  social  security  numbers, 
job  title,  and  security  clearance  to  this  Command  no  later  than  15  September 
1981.  Additional  information  on  approved  agenda,  time  schedule,  conference 
location  and  travel  directions  will  be  forwarded,  cue  to  space  limitations, 
each  organization/command  will  be  limited  to  no  more  than  three 
representatives . 


5.  Naval  Safety  Center  points  of  contact  are:  CDR  V.  Voge  (Code  14,  Autovon 
690-7341)  and  LCDR  R.  Moe  (Code  122,  Autovon  690-3494).  OOMNAVAIRSYSOOM/ 
NAVWESA  points  of  contact  are:  Mr.  F.  Guil VMr.  C.  Stckes  (Autovon  288-3621 
or  Camnercial  202  433-3621). 
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AGENDA  DAY  1 


0800-0850 

Registration 

0900-0915 

Opening  Remarks  -  Wei cane 

RADM  T.  C.  Steele 

0915-0945 

Introduction  af  Host  Reps 

Area  Orientation 

0945-1000 

Break 

1000-1050 

AAES  Data  System  Program  Introduction 

1100-1150 

Review  of  AAES  Use  and  Non-use 

1200-1330 

Lunch  Break 

;  30-1420 

Through  vs  Jettison  Canopy  Injuries 

1430-1520 

Helmet  Retention/Lass  Factors 

AGENDA  DAY  2 

i' 

0900-0950 

Flail/Tumbling  Factors 

1000-1150 

In-Service  System  Reliability 

1200-1330 

Lunch  Break 

1330-1420 

Overwater  Survivability 

1430-1520 

Aircrew'  Size/Anthrcpcmetry 

1530-1620 

Expected  Impact  of  AAES  Data  System  Usage 
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To  be  used  as  necessary  based  an  progress 
during  days  1  and  2 


Enclosure  (1) 


PRESENTATION  TOPICS 


1.  Introduction  to  AAES  Data  System  Program  NAVAI  R/NAWESA 
Objectives 

Interface  NAVSAFECEN/NA VAI R 
Present  Status  -  Future  Plans 
Constraints 

2.  Review  of  historical  use  and  non-use  of  AAES  NAVSAFECEN/NA VAI R 
Results:  Survivability 

Trends  in  Usage  Rates 
Non-survived  Ejection  Cause  Factors 
Usage  Conditions 
AAES  non-use  trends 

Success  Criteria  • 

3.  Through-canopy  vs  Jettisoned-cancpy  Injuries  NAVAI R/NAVSAFECEN 

Vertebral 

Upper-lower  limbs 
Head/neck 

1.  Helmet  Retention/Loss  Factors  NAVAI  R/NAVSAFECEN 

Vertebral  Injury 
Varying  levels  of  consciousness 
Head/Neck  Injury 

>.  Ejection  Fla il-turrb ling  Factors  NAWESA/NAVALR 
As  a  function  of  airspeed 
As  a  function  of  system  design 
As  a  function  of  Escape  initiation  method 
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6.  In-service  Reliability  NAVWESVMAVAIR 
Ejections  attempted  but  not  accomplished 
Other  fa ilure/nal function  modes 

7.  Ejection  Survivability  in  Low  Altitude  Overwater  Brrvircnnent 
.  Land  vs  Water  Survival 

.  Overwater  Fatalities 

.  Parachute/RSSK  Divestment  and  LPA  Inflation  Variables 

8.  Aircrew  Restraint  Factors  NAVSAFECEN/^VAIR 
.  Negative  "G"  Environment 

.  Research  on  "G"  Restraint  Systems 

9.  Expected  Inpact  of  AAES  Data  System  Program  NAVAIR/NAVWESA 


NAVSAfTSCEN/ 

NAVAIR 


.  Short  Range 
.  Long  Range 
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MANNED  SPACE  CENTER 

CONTRACTORS 

PRIME  AIRFRAME 

Grumman;  Boeing;  Vcught;  Douglas;  McDonnell;  Republic;  Fairchild- 
Miller?  Lodchead;  Convair;  Martin-Baker  LTD,  U.K. 

OTHERS 

Tel  dyne  Ryan;  Stencel  Aero  Engineering  Corp. ;  Pacific  Scientific; 
Talley;  Biotechnology;  Humanoid  Systems;  Dayton  T.  Brown;  East-West 
Industries;  Explosive  Technology;  Space  Ordnance  Systems;  Person- 
System  Integration;  Advanced  Logistics  Management  Inc.;  University  of 
Cincinati;  Wayne  State  University;  University  of  Southern  California 
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2 .  C ancel 1 ation,  References  and/or  Enclosures . 

Cancellation:  Work  Unit  A5312B-04  dated  13  Dec  1979  and  subsequent  amendments 
under  AIRTASK  A512-512C/ 184/0512-000-055  amend.  1. 

Enel:  (1)  NAVA  I R  Consol Idated  Priority  List  -  Aircraft  Systems  Fleet  Support 

Projects  10  October  1980 
(2)  Schedule 

3 .  Technical  Instructions. 

a.  Title.  IDENTIFICATION  AND  REVIEW  OF  AIRCREW  AUTOMATED  ESCAPE  SYSTEM  (AAES), 
IN-SERVICE  RELIABILITY  AND  MAINTAINABILITY  PROBLEMS 


b.  Purpose.  To  establish  a  systematic  investigation  of  in-service  AAES  data, 
such  as  that  contained  in  the  3-M  System,  Unsatisfactory  Reports,  Medical  Officer 
Reports  of  Aircraft  Accidents,  and  Naval  Air  Rework  Facility  Data  Systems,  to  identify 
for  potential  corrective  action  the  many  daily  low-grade  problems  which  contribute  to 
the  general  lowering  of  AAES  in-service  reliability  and  cause  the  general  worsening  of 
AAES  in-service  maintainability. 

c.  Background.  At  present  there  exist  special  arrangements  for  investigating 
and  correcting  spectacular  AAES  in-service  problems,  particularly  those  which  cause 
fatalities.  This  effort  is  intended  for  reviewing  the  pervasive  non-spectacular 
low-grade  AAES  in-service  reliability  and/or  a  general  degradation  of  AAES 
in-service  maintainability.  These  problems,  vastly  overshadowed  by  the  spectacular 
ones,  nonetheless  are  important,  and  if  left  unmonitored  and  uncorrected,  occasionally 
manifest  themselves  in  fatalities,  serious  injuries  and/or  very  great  difficulties 
experienced  by  the  ejectee,  which  under  slightly  different  conditions  could  have 
caused  serious  injuries.  Some  problems  also  manifest  themselves  in  increased 
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Fran:  Commander,  Naval  Safety  Center 
To:  Distribution 

Subj :  Automated  Airborne  Escape  Systems  (AAES)  Symposium 
Enel:  (1)  Agenda  for  subject  symposium 

1.  At  the  request  of  the  Chief  of  Naval  Operations  and  with  the  cooperation 
and  support  of  Commander,  Naval  Air  Systems  Command,  Commander,  Naval  Safety 
Center,  will  co-host  a  two-day  symposium  to  review  selected  topics  associated 
with  Automated  Airborne  Escape  Systems  (AAES) . 

2.  The  symposium  will  be  held  at  the  Naval  Air  Station,  Norfolk,  Virginia,  on 
6,  7  and  8  October  1981.  The  symposium's  format  will  consist  of  informative 
presentations,  30  -  40  minutes  in  length,  followed  by  open  ques t ion-and -answer 
periods.  Representatives  of  the  Naval  Air  Systems  Command  (Aircrew  Systems 
Division),  Naval  Weapons  Engineering  Support  Activity  (Systems  Analysis),  and 
the  Naval  Safety  Center  (Aviation  Directorate)  will  present  results  of 
selected  studies  conducted  for  the  purpose  of  evaluating  or  monitoring  AAES 
usage,  performance  and/or  maintenance  trends.  Source  data  has  bean  derived 
from  historical  mishap  data  files  maintained  by  the  Naval  Safety  Center. 

3.  The  identification,  assessment  and  effective  resolution  of  problem  areas 
related  to  the  effective  use,  maintainability  and  operation  of  AAES  has  been 
ard  will  continue  to  be  a  major  objective  of  the  Navy.  Systematic  analysis  of 
long-term  mishap  data  is  one  approach  bo  identifying  reliability  and  maintain- 
.ability  degradation  trends,  as  well  as  potential  system  deficiencies.  The 
utility  of  such  analyses  in  escape  system  design,  acquisition  ard  modification 
prooesses  is  considered  to  have  significant  value  to  both  industry  and  DOD 
organizations  having  a  direct  interest  in  AAES  and  their  subsystems. 

4.  The  preposed  agenda,  enclosure  (1),  is  provided  for  your  interest  ard 
review.  If  your  organization  desires  representation  at  the  AAES  synposium, 
please  provide  names,  grade/rate  (as  appropriate),  social  security  nurdbers, 
job  title,  ard  security  clearance  to  this  Command  no  later  than  15  September 
1981.  Additional  information  on  approved  agenda,  time  schedule,  conference 
location  and  travel  directions  will  be  forwarded.  Due  to  space  limitations, 
each  organizatiory'cammand  will  be  limited  to  no  more  than  three 
representatives . 
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5.  Naval  Safety  Center  points  of  contact  are:  CDR  V.  Voge  (Code  14,  Autovon 
690-7341)  ard  LCDR  R.  Moe  (Code  122,  Autovon  690-3494).  CDFNAVAIRSYSCDfV' 
NAVWESA  points  of  contact  are:  Mr.  F.  Guill/Mr.  C.  Stckes  (Autovon  288-3621 
or  Commercial  202  433-3621). 
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0800-0850 

Registration 

0900-0915 

Opening  Remarks  -  Welcome 

RADM  T.  C.  Steele 

0915-0945 

Introduction  of  Host  Reps 

Area  Orientation 

0945-1000 

Break 

1000-1050 

AAES  Data  System  Program  Introduction 

1100-1150 

Review  of  AAES  Use  and  Non-use 

1200-1330 

Lunch  Break 

1330-1420 

Through  vs  Jettison  Canopy  Injuries 

1430-1520 

Helmet  Retention/Lass  Factors 

AGENDA  DAY  2 

« 

0900-0950 

Flail/Turnbling  Factors 

1000-1150 

In-Service  System  Reliability 

1200-1330 

Lunch  Break 

1330-1420 

Overwater  Survivability 

1430-1520 

Aircrew'  Size/An thrcpcme try 

1530-1620 

Expected  Impact  of  AAES  Data  System  Usage 

AGENDA  DAY  3 


To  be  used  as  necessary  based  an  progress 
during  days  1  and  2 


Enclosure  (1) 


V>>;  v^' 


PRESENTATION  TOPICS 


ft 


■ 


,v 


'i 


g 


i 


1.  Introduction  to  AAES  Data  System  Program  NAVAIR/NAWESA 
Object ives 

Interface  NAVSAFECEN/NAVAIR 
Present  Status  -  Future  Plans 
Constraints 

2.  Review  of  historical  use  and  non-use  of  AAES  NAVSAFECEN/NAVAIR 
Results:  Survivability 

Trends  in  Usage  Rates 
Non-survived  Ejection  Cause  Factors 
Usage  Conditions 
AAES  non-use  trends 

Success  Criteria  j 

3.  Through-canopy  vs  Jettisoned -cancpy  Injuries  NAVAIR/NAVSAFECEN 
Vertebral 

Upper-lower  limbs 
Head/neck 

4.  Helmet  Retention/Loss  Factors  NAVAIR/NAVSAFECEN 
Vertebral  Injury 

Varying  levels  of  consciousness 
Head/Neck  Injury 

5.  Ejection  Fla il-tumb ling  Factors  NAVWESVNAVAIR 
As  a  function  of  airspeed 

As  a  function  of  system  design 

As  a  function  of  Escape  initiation  method 
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In-service  Reliability  NAVWESA/KAVAIR 
Ejections  attempted  but  not  accomplished 
Other  fa ilure/mal function  nodes 

Ejection  Survivability  in  Low  Altitude  Overwater  Environment 
.  Land  vs  Water  Survival 
.  Overwater  Fatalities 

.  Parachute/RSSK  Divestment  and  LPA  Inflation  Variables 
Aircrew  Restraint  Factors  NAVSAFECEN/NAVAIR 
.  Negative  "G"  Environment 
.  Research  on  "G"  Restraint  Systems 

Expected  Impact  of  AAES  Data  System  Program  NAVAIR/NAVWESA 
.  Short  Range 


NAVSAFECEN/ 

NAVAIR 


.  Long  Range 


PROi  ^ED  ATTENDEES 


U.  S.  NAVY;  Representation  front 

QPNAV  -  05F,  506N 

CHNAVMAT 

OOMNAVAIRSYSOOM 

NAVAIRDEVCEN 

NAVWPNCEN  CHINA  LAKE 

BUMED 

MONTEREY 

CNET 

ONR 

NAVAI RTESTCEN 
NAVORDSTA 
NAMRL  PNCLA 
NAMI  PNCLA 

NAVAL  BIODYNAMICS  LAB 
NAVAI RLWORKFACS  (6) 

TYOOM  -  Safety;  Flight  Surgeons;  physiologists 
QPTEVPOR 

USAF;  Representation  front 

NORTON  AFB 

WRIGHT  PATTERSON  AFB 

BROOKS  AFB 

ANDREWS  AFB  * 

KELLEY  AFB 

ARMY;  Representation  front 

FORT  FUCKER 
ST  LOUIS 


NASA 

LANGLEY  AFB 
MANNED  SPACE  CENTER 

CONTRACTORS 

PRIME  AIRFRAME 

Grumman;  Boeing;  Vcught;  Douglas;  McDonnell;  Republic;  Fairchild- 
Miller;  Lockheed;  Convair;  Martin-Baker  LTD,  U.K. 

OTHERS 

Teldyne  Ryan;  Stencel  Aero  Engineering  Corp. ;  Pacific  Scientific; 
Talley;  Biotechnology;  Humanoid  Systems;  Dayton  T.  Brown;  East-West 
Industries;  Explosive  Technology;  Space  Ordnance  Systems;  Person- 
System  Integration;  Advanced  Logistics  Management  Inc.;  University  of 
Cincinati;  Wayne  State  University;  University  of  Southern  California 
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’director.  Naval  Weapons  Engineering 
Support 1  Activity 

Systems  Analysis  Dept.  (ESA-31) 

HO 

A5 12-5 12C/ 184-4/ 1512-QQQ- 05  5. 

■  0»»  unH  mo 

A5312B-04 

imInD  no 

***1Np  NO 

mojtCT  CnGimEC* 

Mr.  Frederick  C.  Gulll 
AV  222-7486 

JO  1 1  •  U •  v •  LUJ/ * 

COOI 

AIR-531C 
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NORMAL 

Cl*SS 1*  »  C  A  V  ION  or 

UNCLASSIFIED 

1.  Th,  XOSXJCJNC»<'RA  GMT  ASMt.VMENT  <Wribrd  b»low  ii  aM^nnJ  in  accordance  with  the  indicated  effort  level  and  wMulf,  fund¬ 
ing  authorization  for  XKOCX^  will  be  provided  in  separate  corrrvpondenre.  If  thik  UNIT  ASSIGNMENT  rannot  l»e  accom* 

pluhed  ax  a—igrved,  advine  the  NAVAIH  cognizant  code.  No  *»orV  lie^ond  the  planning  phase  will  be  accomplished  unlew.  the  addmwrr 

ha*  funds  m  hand  or  wnitrn  assurance  thereof. 

2.  Cancellation,  References  and/or  Enclosures. 

Cancellation:  Work  Unit  A5312B-04  dated  13  Dec  1979  and  subsequent  amendments 
under  AIRTASK  A512-512C/ 184/0512-000-055  amend.  1. 

Enel:  (1)  NAVAIR  Consolidated  Priority  List  -  Aircraft  Systems  Fleet  Support 

Projects  10  October  1980 
(2)  Schedule 


3.  Technical  Instructions. 


.  t 


,v 


TN  A»°  ?EVIEW  °i[  AIRCREW  AUTOMATED  ESCAPE  SYSTEM  (AAES) , 

IN-SERVICE  RELIABILITY  AND  MAINTAINABILITY  PROBLEMS  * - L 

b.  Purpose.  To  establish  a  systematic  investigation  of  in-service  AAES  data, 
such  as  that  contained  In  the  3-M  System,  Unsatisfactory  Reports,  Medical  Officer 
Reports  of  Aircraft  Accidents,  and  Naval  Air  Rework  Facility  Data  Systems,  to  identify 
.?!"  P°Tent<al  corrective  action  the  many  daily  low-grade  problems  which  contribute  to 
the  general  lowering  of  AAES  in-service  reliability  and  cause  the  general  worsening  of 
AAES  in-service  maintainability. 

and  corrFFf f nn°cnorf Jhere  e?1st  spec1al  arrangements  for  investigating 
fatal  1!l‘5e!;v',ce  Problems»  particularly  those  which  cause 

]s  effort  Jnte,?ded  Tor  reviewing  the  pervasive  non-spectacular 
In"SeMTT?  reliability  and/or  a  general  degradation  of  AAES 
^ne^  nlnptho!occ1nab1!ny\  These  Prob1ems’  vastly  overshadowed  by  the  spectacular 

manifest  themselJerfn^fatri ’  a"d  lefJ  ^nm°nitored  and  uncorrected,  occasionally 
exDPrWpi  h!  fh!  Iatal,Je*’  s®r1ous  Injuries  and/or  very  great  difficulties 

caSsed  serfoSs  Stripe  !!?der  s]i9htl>'  different  conditions  could  have 

ca  sea  serious  injuries.  Some  problems  also  manifest  themselves  in  increased 
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maintenance  efforts  and  costs  and/or  increased  hazards  to  maintenance  personnel 

.  .  .  ,  i  •  _  . _ *  •  _  _ • _  _  r  •  _ i _ iiurr  *■ 


Since  there  at  present  is  no  systematic  review  of  in-service  AAES  data,  there 
is  no  valid  method  of  identifying  AAES  in-service  problems  deserving  management 
attention  short  of  awaiting  death,  serious  injury  or  major  complaints.  Thus 
NAVAIR  is  forced  into  a  "squeaky  wheel"  reaction  mode  of  operation  versus  the 
more  desirable  mode  of  allocating  resources  based  on  a  continuous  analysis  of 
the  total  AAES  in-service  experience. 


d.  Detailed  Requirements/Cost  Estimates.  $90.0  K  for  FY-81  in  support  of 
applicable  projects  listed  on  enclosure  ( 1 )  Priority  List,  to  be  obligated 
quarterly  as  follows:  first  quarter  $30.0  K,  second  quarter  $30.0  K,  third 
quarter  $30.0  K.  Program  element  -  78012N  (  0  &  MN). 


Continue  es tabl ishment  of  a  system  for  the  systematic  review  of  such 
sources  of  AAES  in-service  data  as  3-M  Systems,  Unsatisfactory  Reports,  Medical 
Officer  Reports  of  Aircraft  Accidents,  and  Naval  Air  Rework  Facility  data  systems, 
in  a  manner  designed  t O'  identify  and  assess  the  significance  of  the  many  commonly 
occuring  in-service  problems  affecting  AAES  in-service  reliability  and  maintain¬ 
ability.  The  system  outputs  shall  be  structured  to  provide  data  of  assistance  to 
NAVAIR  Headquarters  in  the  management  of  the  scarce  AAES  resources;  e.g., 
problems  expo  ienced,  frequency  of  occurrence,  experience  severity,  potential 
severity,  and  range  of  activities  and/or  AAES  experiencing  the  problems.  Once 
established  and  documented  the  system(s)  can  be  integrated  into  regular  reporting 
systems  to  assure  regular,  early  notification  to  NAVAIR  Headquarters  concerning 
in-service  problems  being  experienced  and  should  assist  considerably  in  the 
Identification  of  causes  and  development  of  remedial  actions.  In  addition,  perform 
specific  analytical  tasks  of  high  priority  as  assigned. 


4. 


e.  Detailed  Program  PI  arm  Not  applicable. 

f.  Field  Activity  Contact.  Mr.  G.  Opresko,  NAVWESA  (ESA-31), 

g.  Headquarters  Technical  Support.  None. 

Schedule.  See  Enclosure  (2). 


5. 


Reports  and  Documentation. 
Reports. 


a. 


(1)  Upon  completion  cf  each  task,  present  data  and  findings  In 
letter-type  reports  to  NAVAIR  Headquarters  (AIR-531). 


(2)  A  semi-annual  program  review  shall  be  held  at  NAVAIR  In  February 
and  August  with  NAVAIR  publishing  a  report  of  findings  in  March  and  September. 
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(3)  NAVWESA  shall  report  to  the  Commander,  Naval  Air  Systems  Command 
(AIR-512C)  the  man  years  and  associated  cost,  cost  of  materials,  travel  and  cost 
of  contracts  awarded  by  NAVWESA  for  this  project.  This  report  shall  be  submitted 
1  May  1981  and  1  November  1981  for  final  status. 

b.  Requirements  for  Future  Planning  Information.  Prepare  and  submit  to 
NAVAIRHQ  (AIR-531)  for  approval,  a  letter- type  project  plan.  The  primary  effort 
shall  be  for  establishment  of  baseline  data  to  aid  in  subsequent  identification  of 
trends  and  specific  problems.  Subsequent  tasks  shall  be  for  extending  previous 
analytical  techniques  and  data  sources  investigating  efforts  to  identify  specific 
AAES  in-service  reliability  and  maintainability  problems. 

6.  Contractual  Authority.  Contracts  to  perform  all  or  portions  of  the  Work  Unit 
are  hereby  authorized  within  the  funding  indicated  by  the  Work  Unit  cost  estimate. 

7.  Source  and  Disposition  of  Equipment.  Not  applicable. 

8*  Aircraft  Requirements.  None. 

9.  Status  of  Applicable  Funds.  Funds  for  this  Work  Unit  will  be  provided  separately^ 

10.  Security  Classification.  All  prescribed  work  under  this  Work  Unit  is  unclassified. 
In  performing  the  prescribed  work,  access  to  information  which  is  classified  and/or 

to  areas  containing  classified  equipment  may  be  required.  Any  reference  to  such 
classified  material  shall  be  in  accordance  with  the  applicable  materials  security 
classification.  Particularly,  reference  to  information  concerning  survivability/ 
vulnerability  shall  be  classified  in  accordance  with  OPNAVINST.  C5513.2A,  Enel.  (63); 
0PNAVINST.  S5513.8,  Enel.  (7). 


Copy  to: 

Addressee  (3) 

NAVMATDATASYSGRU,  Morgantown,  W.Va.  26505 
NAVAIRDEVCEN  (CSD) , Warminster 
NAVAIRTESTCEN  (SY-70),  PAXRIV 
NAV0RDSTA  (Code  5123),  Indian  Head 
-  NAV0RDSTA  (Code  515),  Indian  Head 
NAVWPNCEN,  China  Lake  (Code  64) 
NAVSAFECEN,  Norfolk 
C0MNAVAIRPAC,  North  Island 
CGFMFLANT 
CGFMFPAC 

NAVPLANTREP0,  Bethpage 
NAVPLANTREP0,  Dallas 
NAVPLANTREP0,  Burbank 
NAVPLANTREP0,  Long  Beach 
AFPR0,  St.  Louis 
DCASMA  (DCRA-GACB) ,  Marietta 
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SURVIVOR  INJURY  CITATIONS/  U  S  NAVY/EJECTIONS  ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT 

THROUGH  THE  CANOPY 
{EXCLUDING  AV-8A  &  TA  7) 
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(EXCLUDING  AV  8A  8>  TA  7) 


JANUARY  1969  -  DECEMBER  1979 
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THROUGHTHE-CANOPY 
(EXCLUDING  AV  8A  &  TA  71 
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JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH  THE -CANOPY  VS.  JETTISONED  CANOPY  EJECTIONS 

-  (SURVIVORS  ONLY) - 


BODY  PART:  SKULL 


•  OF  SURVIVORS  -  179 

THROUGH  THE-CANOPY 


AMPUTATION 

(03) 


AVULSION 

1041 


DECAPITATION 

(16) 


EVISCERATION 

119) 


TRANSECTION 

(47) 


EXSANCUINATION 

(43) 


CC* ‘MINUTED 
FRACTURE  109) 


COMPOUND 
FRACTURE  (10) 


COMPOUND  COMMINUTED 
FRACTURE  (11) 


COMPRESSION 
FRACTURE  112) 


SIMPLE  FRACTURE 
(26) 


CRUSHING 

IIS) 


DERANGEMENT 

145) 


DISLOCATION 

1461 


TEAR  MUSCLE/ 
LIGAMENTI40) 


STRAIN 

1361 


SPRAIN 

OS) 


CONCUSSION 

(131 


UNCONSCIOUSNESS 

(411 


COLO  INJURY 
(71) 


PNEUMO/MEMO 
THORAX  (76) 


TRAUMATIC 
SHOCK  160) 


INTERNAL 
INJURY  (641 


RUPTURE 

(33) 


HEMORRHAGE 

1291 


EMBOLISM/ 
BE  NOS  1491 


INFARCT 

150) 


THERMAL  BURN 
(521 


FOREIGN  BODY 
IN  ORIFICE  (201 


LACERATION 

(301 


PERFORATION 

132) 


SCRATCH 

<341^ 

BITE 


(05) 


ACOUSTIC 
TRAUMA  (021 
CONTUSION 
114) 
EDEMA 
(48) _ 

HEMATOMA 
1 28) 


ABRASION 

(01) 

DROWNING 


(991 

POISONING 
SYSTEMIC  I6SI 
Mill  TIPI  r 
E  XTRIME  1 96l 
COOI  NOT  IN  SAf  ICI  N 
MANIJAI  f/Bl 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH  THE  CANOPY  VS  JETTISONED  CANOPY  EJECTIONS 
-  (SURVIVORS  ONLY) - 


BODY  PART.  EYE 


*  OF  SURVIVORS  -  179 

THROUGH  THE  CANOPY 


a  OF  SURVIVORS  -  941 
JETTISONEDCANOPY 


_ 

AMPUTATION 

_ (03) _ 

AVULSION 

(041 


DECAPITATION 

1161 


EVISCERATION 

(191 


TRANSECTION 

_ 1471 _ 

£  XSANGUINATION 
(431 


COMMINUTED 
FRACTURE  1091 


COMPOUND 
FRACTURE  (101 


COMPOUND  COMMINUTED 
FRACTURE (HI 


COMPRESSION 
FRACTURE  1131 


SIMPLE  FRACTURE 
(261 


CRUSHING 

(151 


DERANGEMENT 

(451 


DISLOCATION 

(46) 


TEAR  MUSCLE/ 
LIGAMENTI40I 


STRAIN 

1361 


SPRAIN 

(351 


CONCUSSION 

1131 


UNCONSCIOUSNESS 

(41) 


COLD  INJURY 

(71) 


SUBMERSION 
(NON  FATAL)  (741 


PNEUMO/H6MO 
THORAX  1761 


TRAUMATIC 
SHOCK  1601 


INTERNAL 
INJURY  (641 


RUPTURE 

(33) 


HEMORRHAGE 

(29) 


EMBOLISM/ 
BENDS  (49) 


THERMAL  BURN 
1521 


FOREIGN  BODY 
IN  ORIFICE  <201 


LACERATION 

(30) 


PERFORATION 

_ (32) 

SCRATCH 

(34) 


BITE 

(05) 


ACOUSTIC 

_ TR AUMA  (02) 

CONTUSION 

(14) 


EDEMA 

_ (48) _ 

HEMATOMA 

128) 


HEMORRHAGE 

(29) 


ABRASION 

_ (Of) _ 

DROWNING 

_ (55) 

UNKNOWN/OTHER 

_ (99) _ 

POISONING 
SYSTEMIC  165) 


MULTIPLE 
_  EXT  RE  ME  (98)_ 
CODE  NOT  IN  SAffCEN 
MANUAL  I  78) 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH  THE  CANOPY  VS.  JETTISONED  CANOPY  EJECTIONS 
— -  (SURVIVORSONLY)  - 
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-  (SURVIVORSONLY) - - 
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COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJUREO 
FOR  THROUGM-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 
- {SURVIVORS  ONLY) - 


BODY  PART  LOWER  LEG 


THROUGH  THE-CANOPY 


«  OF  SURVIVORS  -  »41 

JETTISONED-CANOPY 


J 

DECAPITATION 

(16) 


EVISCERATION 

119) 


TRANSECTION 
(47) _ 


EXSANGUI  NATION 

(43) 


COMMINUTED 
FRACTURE  109) 


COMPOUND 
FRACTURE  (10) 


COMPOUND  COMMINUTED 
FRACTURE  (11) 


COMPRESSION 
FRACTURE  (12) 


SIMPLE  FRACTURE 
(26) 


CRUSHING 

(IS) 


DERANGEMENT 

(45) 


DISLOCATION 

146) 


TEAR  MUSCLE/ 
LIGAMENTI40) 


STRAIN 

(36) 


SPRAIN 

I3S) 


CONCUSSION 

(13) 


UNCONSCIOUSNESS 

(411 


COLD  INJURY 
171) 


SUBMERSION 
(NON  FATAL)  (74) 


PNEUMO/HEMO 
THORAX  (76) 


TRAUMATIC 
SHOCK  160) 


INTERNAL 
INJURY  (64) 


RUPTURE 

133) 


HEMORRHAGE 

(29) 


EMBOLISM/ 
BENDS  149) 


INFARCT 

<501 


THERMAL  BURN 
152) 


FOREIGN  BODY 
IN  ORIFICE  (20) 


LACERATION 

(301 


PERFORATION 

(32) 


ACOUSTIC 
TRAUMA  (021 


CONTUSION 

1141 


EDEMA 

_ _  (4BI 

HEMATOMA 

(291 


HEMORRHAGE 

(29) 


ABRASION 

_ (01) _ 

OROWNING 

_ 155) _ 

UNKNOWN/OTHER 

(991 


POISONING 
SYSTEMIC  (651 


MULTIPLE 
EXTREME  (991  _ 
COOf  NOT  IN  SAFE  Cl  N 
MANIJAl  1751 
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FOR  THROUGH -THE -CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 
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COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH  THECANOPY  VS.  JETTISONED  CANOPY  EJECTIONS 
- (SURVIVORS  ONLY)  - 


BODY  PART:  THORAX 


«  OF  SURVIVORS  -  179 

THROUGH  THE  CANOPY 


r  OF  SURVIVORS  -  941 

JETTISONED  CANOPY 


AMPUTATION 

_ (031 _  _ 

AVULSION 

_ :o4i _ 

OECAPI TATION 

_ (161 _ 

EVISCERATION 

_ 091 _ 

TRANSECTION 

_  (471 

EXSANGUINATION 

_ <431 _ 

COMMINUTED 

FRACTURE  (091  _ 

COMPOUND 

_ FRACTURE  HOI _ 

COMPOUND  COMMINUTED 

FRACTURE  1111 _ 

COMPRESSION 

_ FRACTURE  021 

SIMPLE  FRACTURE 


CRUSHING 

_ |1W _ 

DERANGEMENT 

_ 1 46) 

DISLOCATION 

_ 1 46 1  _ 

TEAR  MUSCLE1 
UGAMENTI40) 
STRAIN 

_ 136) _ 

SPRAIN 

_ (351 _ 

CONCUSSION 

_ (131 _ 

UNCONSCIOUSNESS' 

_ 1411 _ 

COLO  INJURY 


SUBMERSION 
(NON  FATAL)  174) 
PNEUMO/NEMO 

_ THORAX  (76) _ 

TRAUMATIC 

SHOCK  160) _ 

INTERNAL 
INJURY  1641 
RUPTURE  ” 

1331 _ 

HEMORRHAGE 

_ t?9> 

EMBOLISM/  ~ 

BENDS  1491  _ 

INFARCT 

(SOI _ 

THE  RMAl  BURN 
15?) 

FOREIGN  BODY' 

IN  ORIF  ICE  1201 
LACERATION 
J30) 

PERFORATION 

1321 _ 

SCRATCH 

(341 

BITE 

(OSI 

ACOUSTIC 
TRAUMA  1021 
CONTUSION 
1 14) 

f  Df  M  A 
(481 

Ml  MATOMA 


ABRASION 

101) 

DROWNING 

(55) 

uNKNOWN/orm  r 
(99) 

POISONING 
SVSTJMIC.  ISM 
MUL  TlPi  I 
I  XTRI  Ml  <981 
COOI  NOT  IN  SA»  I  Cl  N 
MANUAL  1/81 
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COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BV  BODY  PART  INJURED 
FOR  THROUGH  THE  CANOPY  VS.  JETTISONED  CANOPY  EJECTIONS 
- (SURVIVORS  ONLY)  - 


BOOY  PART  PELVIS 


«  OF  SURVIVORS  -  179 

THROUGH  THE  CANOPY 


AMPUTATION 

_ 1031 _ 

AVULSION 

(04) 


OECAPITATION 
( 161 


EVISCERATION 

(191 


TRANSECTION 

_ 147) _ 

EXSAT  RUINATION 

_ (43) _ 

COMMINUTED 
FRACTURE  109) 


COMPOUNO 
FRACTURE  (10) 


COMPOUND  COMMINUTED 
FRACTURE  (111 


COMPRESSION 
FRACTURE  (12) 


SIMPLE  FRACTURE 

_ (261 _ 

CRUSHING 

(151 


DERANGEMENT 

_ (461 _ 

DISLOCATION 

(461 


TEAR  MUSCLE/ 
LIGAMENT  (40) 


STRAIN 

(361 


SPRAIN 

(35) 


CONCUSSION 

(131 


UNCONSCIOUSNESS 

_____  (41) _ 

COLO  INJURY 
(71) 


SUBMERSION 
(NON  FATAL)  (74) 


PNEUMO/HEMO 
THORAX  176) 


TRAUMATIC 
SHOCK  1601 


INTERNAL 

_ JNJURY  (64) 

RUPTURE 

(33) 


HEMORRHAGE 

129) 


EMBOLISM/ 
BE  NOS  (491 


INFARCT 

150) 


THERMAL  BURN 

( 52) 


FOREIGN  BOOY 

_ IN  ORIFICE  (20) 

"'LACERATION 

(301 


PERFORATION 
_ (32) _ 

SCRATCH 

_  134) 

BITE 

(051 

ACOUSTIC 
_ TRAUMA  1021 

CONTUSION 

114) 

EDlMA 
_ (48)_ 

HFMATOMA 

J78I 

HEMORRHAGI 

(791 

ABRASION 

... _ J0 11 

DROWNING 

155) 

UNKNOWN/OTMI  H 
(99) 

POISONING 
SYSTEMIC  169) 


MUl  TIPI  I 
l  XTRI  Ml  (96) 
COOI  NOT  IN  SAM  Cl  N 
MANUAl  l/BI 


MS 
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COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH  THE-CANOPY  VS.  JETTISONED  CANOPY  EJECTIONS 
_ (SURVIVORS  ONLY)  _ 


BODY  PART:  MULT.  BODY  PARTS 


»  OF  SURVIVORS  -  179 

THROUGH  THE  CANOPY 


JETTISONED  CANOPY 


AMPUTATION 

1 031 

AVULSION 

_ 104) _ 

DECAPITATION 

(161 


EVISCERATION 

(191 


TRANSECTION 

(471 _ 

E  XSANGUIN  A  T  ION 

_ ,-J) 

COMMINUTED 
FRACTURE  1091 


COMPRESSION 
FRACTURE  11?) 
SIMPLE  FRACTURE 

_ (261  _ 

CRUSHING 

(IS) 


DERANGEMENT 
_  __I4_5I_ 

’  DISLOCATION 
(461 


STRAIN 

(36) 


SPRAIN 

_ _ 1351 

CONCUSSION 

_ M  31 

UNCONSCIOUSNESS 

_ UJ]  _ 

COLO  INJURY 
(71) 


SUBMERSION 
(NON  FATAL)  1741 


PNEUMO/HEMO 
THORAX  (761 


TRAUMATIC 
SHOCK  1601 


INTERNAL 
INJURY  (641 


RUPTURE 

(33) 

HEMORRHAGE 

(791 


EMBOLISM/ 
BENDS  149) 


INFARCT 

(50) 

THERMAL  BURN 
1521 

FORE  IGN  BODY 

IN  ORIFICE  1201 
LACERATION 
(301 

PERFORATION 

132) 

SCRATCH 

_  134) 

BITE 

(05) 

ACOUSTIC 
TRAUMA  1021 
CONTUSION 
(_14) 

EDEMA 

(4RI 

HEMATOMA 

<?RI 

HEMORRHAGE 
(291  _ 
ABRASION 

_ (Oil 

DROWNING 

_ (55[ 

UNKNOVYN/OTML  R 

.  J.99! 

POISONING 

SYSTEMIC  1691 


MUI  TIPLI 
E  K  THE  Ml  (981 
CODE  NOT  IN  SAF  I  Cl  N 
MANUAL  (F8) 
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j 
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JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 

-  (SURVIVORS  ONLY) - 

INJURY  DIAGNOSIS:  AMPUTATION 


THROUGH-THE-CANOPY 


10  9876543210 

=  OF  SURVIVORS  -  179 


01  23456789  10 

=  OF  SURVIVORS  -  941 


-V  «'• ------ . 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETT  ISON  ED-CANOPY  EJECTIONS 

-  (SURVIVORS  ONLY) 

INJURY  DIAGNOSIS:  AVULSION 


THROUGH-THE-CANOPY 


JETTISON  ED-CANOPY 


SKULL 

(01) 


FACE 

(02) 


EYE 

103) 


NOSE 

(22) 


NECK 

(04) 


UPPER  ARM 
(14) 


LOWER  ARM 
(151 


ELBOW 

(22) 


WRIST 

(16) 


HAND 

(17) 


UPPER  LEG 
(10) 


LOWER  LEG 
(11! 


KNEE 

(21) 


ANKLE 

(12) 


FOOT 

(13) 


SHOULDER 

(05) 


THORAX 

(06) 


ABDOMEN 

(07) 


PELVIS 

(09) 


GROIN 

(23) 


BACK 

118! 


BUTTOCKS 

(08) 


HEART 

(24) 


LUNGS 

(25) 


OTHER 

(19) 


MULT.  BODY  PARTS 
(20) 


TOTAL  BODY 


OF  SURVIVORS 


*  OF  SURVIVORS  -  941 


;_W 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISON E D-C ANOPY  EJECTIONS 

-  (SURVIVORS  ONLY) - 

INJURY  DIAGNOSIS^ 


THROUGH-THE-CANOPY 


10  98765432 

#  OF  SURVIVORS  —  179 


3  4  5  6  7 

=  OF  SURVIVORS  -  941 


v  - -.  -.  -•  -- 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETT  ISON  E  D-C  ANOPY  EJECTIONS 


INJURY  DIAGNOSIS: 


COMPOUND 

FRACTURE 


(SURVIVORS  ONLY) 


THROUGH-THE-CANOPY 


JETTISONE  D-C  ANOPY 


vvs 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 

COMPOUND  (SURVIVORS  ONLY) 

INJURY  DIAGNOSIS^  COMMINUTED 
FRACTURE 


JETTISONED-CANOPY 


10  9  8 

7  6  5  4  3  2  1 

-  OF  SURVIVORS  -  179 

0  0 

i  2  : 

-91- 

.  ■  ‘  .  1  ,  *  . 
*  V\  O  -h.*.  *  •  *  *  ■«  •  *. 

-XV '  \  ,  V. 

,*«  .  -  .* •  . 

JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISON ED-CANOPY  EJECTIONS 

- - -  (SURVIVORS  ONLY) - 

COMPRESSION 

INJURY  DIAGNOSIS-  FRACTURE 


THROUGH-THE-CANOPY 


7  6  5  4  3 

s  OF  SURVIVORS  -  179 


-/'•■•''A, 


92- 


nr  V7Tvr.,7m 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETT ISON ED-CANOPY  EJECTIONS 

-  (SURVIVORS  ONLY) - - 

INJURY  DIAGNOSIS:  SIMPLE  FRACTURE 


THROUGH-THE-CANOPY 


JETT  ISON  ED-CANOPY 


7  6  5  4  3 

s  OF  SURVIVORS  -  179 


3  4  5  6  7 

—  OF  SURVIVORS  -  941 


9  10 


\\  N». 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 

FOR  THROUGH-THE-CANOPY  VS. 

JETTISONED-CANOPY  EJECTIONS 

(SURVIVUHb  UNLY) 

INJURY  DIAGNOSIS-  DERANGEMENT 

THROUGH-THE-CANOPY 

JETTISONED-CANOPY 

SKULL 

(01) 


FACE 

(02) 


EYE 

(03) 


NOSE 

(22) 


NECK 

(04) 


UPPER  ARM 
(14) 


LOWER  ARM 
(15) 


ELBOW 

(22) 


WRIST 

_ Q6) _ 

HAND 

(17) 


UPPER  LEG 
(10) 


LOWER  LEG 
(11) 


KNEE 

(21) 


ANKLE 

(12) 


FOOT 

(13) 


SHOULDER 

(05) 


THORAX 

(06) 


ABDOMEN 

(07) 


PELVIS 

(09) 


GROIN 

(23) 


BACK 

(18) 


BUTTOCKS 

(081 


HEART 

(24) 


LUNGS 

(251 


OTHER 

(19) 


MULT.  BODY  PARTS 
(20) 


7  6  5  4  3 

^  OF  SURVIVORS  -  179 


3  4  5  6  7 

=  OF  SURVIVORS  -  941 


8  9  10 


-94 


►w 


AD-A171  699 
UNCLASSIFIED 


AIRCREW  AUTOMATED  ESCAPE  SVSTEHS  <AAES>  DATA  ANAL VS IS  2/4 
PAOORAN  SYMPOSIUM  H. .  <U>  NAVAL  SAFETY  CENTER  NORFOLK  VA 
1981 

F/8  1/3  NL 


fc-  121 


l_  |32 

t  & 


MICROCOPY  RESOLUTION  TEST  CHART 

national  BUREAU  0»  STANDARDS  1963  a 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 

-  (SURVIVORS  ONLY) - 

INJURY  DIAGNOSIS^  DISLOCATION 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 

FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 

-  (SURVIVORS  ONLY) - 

INJURY  DIAGNOSIS  TE,^JJJSi®S.LE/ 

LIGAMENT 


THROUGH-THE-CANOPY 


JETTISONED-CANOPY 


7  6  5  4  3 

=  OF  SURVIVORS  -  179 


3  4  5  6  7 

=  OF  SURVIVORS  -  941 


nra 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THECANOPY  VS.  JETTISON  ED-CANOPY  EJECTIONS 

(SURVIVORS  ONLY)  ~ 

INJURY  DIAGNOSIS :  STRAIN 


THROUGH-THECANOPY 


JETT  ISON  ED-CANOPY 


SKULL 

(Oil 


FACE 

(02) 


EYE 

(03) 


NOSE 

(22) 


NECK 

(04) 


UPPER  ARM 
(14) 


LOWER  ARM 

_ US! _ 

ELBOW 

(22) 


WRIST 

_ nrn _ 

HAND 

(17) 


UPPER  LEG 
(10) 


LOWER  LEG 
(11) 


KNEE 

(21) 


ANKLE 

(12) 


FOOT 

(13) 


SHOULDER 

(05) 


THORAX 

106) 


ABDOMEN 

(07! 


PELVIS 

(09) 


GROtN 

(231 


BACK 

(18) _ 

BUTTOCKS 

1081 


HEART 

_ (24) _ 

LUNGS 

_ (25) _ 

OTHER 

_ H9) _ 

MULT  BODY  PARTS 

_  120) _ 

TOTAL  BODY 


100  90  80  70  60  50  40  30  20  10  0 

=  OF  SURVIVORS  -  179 


=  OF  SURVIVORS 


i  n  \'t  ■  ■<  I  ■  i  ti  iH'lrtfU' 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE  CANOPY  VS.  JETT ISON ED-CANOPY  EJECTIONS 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISON  ED-CANOPY  EJECTIONS 


(SURVIVORS  ONLY) 


INJURY  DIAGNOSIS:  UNCONSCIOUSNESS 


THROUGH-THE-CANOPY 


JETT  ISON  ED-CANOPY 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 


(SURVIVORS  ONLY) 


INJURY  DIAGNOSIS :  COLD  INJURY 


FACE 

(02) 


EYE 

103) 


NOSE 

(22) 


NECK 

(04) 


UPPER  ARM 
(14) 


LOWER  ARM 
(151 


ELBOW 

(22) 


WRIST 

(16) 

F  NO 
(17) 

UPPER  LEG 
(10) 


LOWER  LEG 
(111 


KNEE 

(21) 


ANKLE 

(12) 


FOOT 

(13) 

SHOULDER 

(05) 

THORAX 

(06) 

ABDOMEN 

(07) 

PELVIS 

(091 


GROIN 

(231 


JETTISONED-CANOPY 


13  2  10 

0 

1  2 

3 

-  179 

=  OF  £ 

-101- 

7.  7 .  <■  V.  ■ 

JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 

_ _ _  (SURVIVORS  ONLY) 


INJURY  DIAGNOSIS 


SUBMERSION 
(NON  FATAL) 


THROUGH-THE-CANOPY 


7  6  5  4  3 

^  OF  SURVIVORS  -  179 


3  4  5  6  7 

=  OF  SURVIVORS  -  941 


-102 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 

(SURVIVORS  ONLY)  “ 

□MCI  iLJChnr\  wwi »  v  / 


INJURY  DIAGNOSIS  PN^hM0°^M°- 


THROUGH-THE-CANOPY 


SKULL 
(01) 
FACE 
(02) 


EYE 

(03) 


NOSE 

(22) 


NECK 

(04) 


UPPER  ARM 

_ [14) _ 

LOWER  ARM 

_ [15) _ 

ELBOW 

_ (22) _ 

WRIST 

_  116) _ 

HAND 

_ 1171 _ 

UPPER  LEG 
(101 


LOWER  LEG 
(111 


KNEE 

121) 


ANKLE 

(121 


FOOT 

_ [131 _ 

SHOULDER 

(05) 

THORAX 

(061 


ABDOMEN 

_ (07) _ 

PELVIS 

(09) 


GROIN 

(231 


BACK 

(18) 


BUTTOCKS 

_ [08) _ 

HEART 

_ (24) _ 

LUNGS 

_ (25) _ 

OTHER 

_ (19) _ 

MULT.  BODY  PARTS 
(20) 

TOTAL  BODY 


-103- 


EhV 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 

FOR  THROUGH-THE-CANOPY  VS. 

JETTISONED-CANOPY  EJECTIONS 

(SURVIVORS  ONLY) 

INJURY  DIAGNOSIS  RUPTURE 

THROUGH-THE-CANOPY 

JETTISONED-CANOPY 

7  6  5  4  3 

=  OF  SURVIVORS  -  179 


3  4  5  6  7 

=  OF  SURVIVORS  -  941 


-106- 


»<■  li-  n-  n  fi  .li  .l  iK.lt  .'l  »•>  «-|  i'l  »*»  I'trf I 

JANUARY  1969  -  DECI 

EMBER  1979  • 

COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 

(SURVIVORS  ONLY) 

INJURY  DIAGNOSIS :  THERMAL  BURN 


THROUGH-THE-CANOPY 


JETTISONED-CANOPY 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETT  ISON  ED-CANOPY  EJECTIONS 


INJURY  DIAGNOSIS 


FOREIGN  BOOY 
IN  ORIFICE 


(SURVIVORS  ONLY) 


THROUGH-THE-CANOPY 


7  6  5  4  3 

#  OF  SURVIVORS  -  179 


3  4  5  6  7 

«  OF  SURVIVORS  -  941 


-108- 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 

FOR  THROUGH-THE-CANOPY  VS. 

JETTISONED-CANOPY  EJECTIONS 

(SURVIVORS  ONLY) 

INJURY  DIAGNOSIS  LACERATION 

THROUGH-THE-CANOPY 

JETTISONED-CANOPY 

40  36  32  28  24  20  16  12 

=  OF  SURVIVORS  -  179 


8  12  16  20  24  28  32  36  40 

=  OF  SURVIVORS  -  941 


JANUARY  1969  -  DECEMBER  1979 


JANUARY  1969  -  DECEMBER  1979 


HAND 

(17) 


UPPER  LEG 
(101 


LOWER  LEG 
(11) 


KNEE 

(211 


ANKLE 

(12) 


FOOT 

(131 


SHOULDER 

(05) 


THORAX 

(061 


ABDOMEN 

(07) 


PELVIS 

(09) 


GROIN 

(23) 


BACK 

(18) 


BUTTOCKS 

(08) 


HEART 

(24) 


LUNGS 

(25) 


OTHER 

(19) 


MULT.  BODY  PARTS 
(20) 


7  6  5  4  3 

*  OF  SURVIVORS  -  179 


3  4  5  6  7 

a  OF  SURVIVORS  -  941 


m 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 

FOR  THROUGHTHE-CANOPY  VS. 

JETT  ISON  ED-CANOPY  EJECTIONS 

(SURVIVORS  ONLY) 

INJURY  DIAGNOSIS  BITE 

THROUGHTHE-CANOPY 

JETT  ISON  ED-CANOPY 

3  4  5  6  7 

a  OF  SURVIVORS  -  941 


i^A 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISON ED-CANOPY  EJECTIONS 


INJURY  DIAGNOSIS  ACOUSTIC  TRAUMA 


THROUGH-THE-CANOPY 


(SURVIVORS  ONLY) 


JETTISON  ED-CANOPY 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISON  ED-CANOPY  EJECTIONS 

(SURVIVORS  ONLY) 

INJURY  DIAGNOSIS:  CONTUSION 


THROUGH-THE-CANOPY 


JETT  ISON  ED-CANOPY 


FACE 

(02) 


EYE 

(03) 


NOSE 

(22) 


NECK 

(04) 


UPPER  ARM 
(14) 


LOWER  ARM 
(15) 


ELBOW 

(22) 


WRIST 

(16) 


HAND 

(17! 


UPPER  LEG 
(10) 


LOWER  LEG 
(11) 


KNEE 

(21) 


ANKLE 

(12) 


FOOT 

(13) 


SHOULDER 

(05) 


THORAX 

(06) 


ABDOMEN 

(07) 


PELVIS 

(09) 


GROIN 

(23) 


BACK 

(18) 


BUTTOCKS 

(08) 


HEART 

(24) 


LUNGS 

(25) 


OTHER 

(19) 


MULT.  BODY  PARTS 

(20) 


mmmmi 


(MM 


MS 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 

FOR  THROUGH-THE-CANOPY  VS. 

JETT  ISON  ED-CANOPY  EJECTIONS 

(SURVIVORS  ONLY) 

INJURY  DIAGNOSIS  HEMATOMA 

THROUGH-THE-CANOPY 

JETT  ISON  ED-CANOPY 

*  »  -  *  ■  J  ■»  V  *  .  *  *  ■  T  '  W  -  V  ■  t  •  tf  -  V  " 

JANUARY  1969  -  DECEMBER  1979 

COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 

FOR  THROUGH-THE-CANOPY  VS. 

JETTISONED-CANOPY  EJECTIONS 

(SURVIVORS  ONLY) 

INJURY  DIAGNOSIS  HEMORRHAGE 

THROUGH-THE-CANOPY 

JETTISONED-CANOPY 

EYE 

103) 


NOSE 

(22) 


NECK 

(04) 


UPPER  ARM 
(14) 


LOWER  ARM 

(15) 


ELBOW 

(22) 

WRIST 

(16) 

HAND 

(17) 

UPPER  LEG 
(10) 


LOWER  LEG 
(11) 


KNEE 

(211 


ANKLE 

(12) 


FOOT 

1131 

SHOULDER 

(05) 


THORAX 

(06) 


ABDOMEN 

(07) 


PELVIS 

(09) 


GROIN 

(23) 


BACK 

(181 


LUNGS 

(25) 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISON ED-CANOPY  EJECTIONS 

(SURVIVORS  ONLY) 

INJURY  DIAGNOSIS :  ABRASION 


SKULL 

(Oil 


FACE 

(02) 


EYE 

_ (03) _ 

NOSE 

(22) 


NECK 

(04) 


UPPER  ARM 

_ (V4) _ 

LOWER  ARM 
(15) 


ELBOW 

(22) 

WRIST 

(16) 


HAND 

_ 07) _ 

UPPER  LEG 
(10) 


LOWER  LEG 
(11) 


KNEE 

(211 


ANKLE 

(12) 


FOOT 

(13) 


SHOULOER 

(05) 


THORAX 

(06) 


ABDOMEN 

(0  71 


PELVIS 

(09) 


GROIN 

(23) 


BACK 

(18) 


BUTTOCKS 

(08) 


HEART 

_ (24) _ 

LUNGS 

_ (25) _ 

OTHER 

_ 09) _ 

MULT  BODY  PARTS 
(20) 

TOTAL  BODY 


100  90  80  70  60  50  40  30  20  10  0 

a  OF  SURVIVORS  -  179 


10  20  30  40  50  60  70  80  90  100 

=  OF  SURVIVORS  -  941 


-118- 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 


(SURVIVORS  ONLY) 


INJURY  DIAGNOSIS  UNKNOWN/OTHER 


THROUGH-THE-CANOPY 


7  6  5  4  3 

*  OF  SURVIVORS  -  179 


3  4  5  6  7 

=  OF  SURVIVORS  -  941 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  BODY  PART  INJURED 

FOR  THROUGHTHECANOPY  VS. 

JETTISONED  CANOPY  EJECTIONS 

(SURVIVORS  ONLY) 

INJURY  DIAGNOSIS  CODE  NOT  IN  SAFCEN 

MANUAL 

THROUGHTHECANOPY 

JETTISONED-CANOPY 

r/y. 


JANUARY  1969  -  DECEMBER  1979 

COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 
_ FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS _ 

VERTEBRAL  (SURVIVORS  ONLY) 

BODY:  Cl  -  T5 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 


V*l  VV.v.  BN 


>  » 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 
_ FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS _ 

VERTEBRAL  (SURVIVORS  ONLY) 

BODY:  T1  -  T5 


THROUGH-THE-CANOPY 


TRANSECTION 

(471 


JETTISONED-CANOPY 


SIMPLE 

FRACTURE 

126) 


DISLOCATION 

(46) 


UNKNOWN/OTHER 

(99) 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED  CANOPY  EJECTIONS 

VERTEBRAL  (SURVIVORS  ONLY) 

BODY:  T6  —  T12 


THROUGH-THE-CANOPY  JETTISONED-CANOPY 


50  45  40  35  30  25  20  15  10  5  0 

*  OF  SURVIVORS  -  179 


0  5  10  15  20  25  30  35 

*  OF  SURVIVORS  -  941 


/  «• 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 

FOR  THROUGH-THE-CANOPY  VS.  JETTISON ED-CANOPY  EJECTIONS _ 

VERTEBRAL  (SURVIVORS  ONLY) 

onn\/ .  i  i  i  c 


JANUARY  1969  -  DECEMBER  1979 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISON ED-CANOPY  EJECTIONS 


VERTEBRAL 
BODY:  C5 


(SURVIVORS  ONLY) 


10  9 


7  6  5  4  3 

*OF  SURVIVORS  -  179 


-w-.-.v-V-' 


JANUARY  1969  -  DECEMBER  1979 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION 
FOR  THROUGH-THE-CAf' 

OF  DIAGNOSES 
JOPY  VS.  JETTISC 

URVIVORS  ONLV 

3Y  VERTEBRAL  BODY  INJURED 
NED-CANOPY  EJECTIONS 

VERTEBRAL  <S 

BODY:  T2 

') 

THROUGH-THE-CANOPY  JETT  ISON  ED-CANOPY 

- — ™ - 1 - 1 - 1 - 1  i - 1  i  i 

TRANSECTION  SagOE 

(471 

COMMINUTED 

FRACTURE 

(091 

COMPRESSION 

FRACTURE 

(12) 

SIMPLE 

FRACTURE 

(26) 

DISLOCATION 

(46) 

STRAIN 

136) 

SPRAIN 

135) 

RUPTURE 

(33) 

CONTUSION 

(14) 

UNKNOWN/OTHER 

(991 

10  9876543210  0123456789  10 

a  OF  SURVIVORS-  179  «  OF  SURVIVORS  -  941 


-133- 


/r  f 


_ JANUARY  1969  -  DECEMBER  1979 

COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 
_ FOR  THROUGH-THE-CANOPY  VS.  JETT  ISON  ED-CANOPY  EJECTIONS _ 

VERTEBRAL  (SURVIVORS  ONLY) 

BODY:  T3 


p 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 

FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS _ 

VERTEBRAL  (SURVIVORS  ONLY) 

BODY:  T4 


THROUGH-THE-CANOPY 


TRANSECTION 

(47) 


COMMINUTED 

FRACTURE 

(09) 


COMPRESSION 

FRACTURE 

(12) 


SIMPLE 

FRACTURE 

(26) 


DISLOCATION 

(46) 


STRAIN 

(36) 


CONTUSION 

(14) 


UNKNOWN/OTHER 

(99) 


7  6  5  4  3 

#  OF  SURVIVORS  -  179 


3  4  5  6  7 

#  OF  SURVIVORS  -  941 


JANUARY  1969  -  DECEMBER  1979 


_ _ _ JANUARY  1969  -  DECEMBER  197< 

COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 

FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS  _ 


*  '  L 


J  V 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 


VERTEBRAL 
BODY:  T8 


(SURVIVORS  ONLY) 


JANUARY  1969  -  DECEMBER  1979 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 

FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS _ 

(SURVIVORS  ONLY) 


TRANSECTION 

(47) 


COMMINUTED 

FRACTURE 

109) 


COMPRESSION 

FRACTURE 

(12) 


SIMPLE 

FRACTURE 

(26) 


DISLOCATION 

(46) 


STRAIN 

(36) 


SPRAIN 

135) 


CONTUSION 

114) 


UNKNOWN/OTHER 

(99) 


3  4  5  6  7 

#  OF  SURVIVORS  -  941 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 
_ FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS _ 

VERTEBRAL  (SURVIVORS  ONLY) 

BODY:  LI 


THROUGH-THE-CANOPY 


7  6  5  4  3 

#OF  SURVIVORS  -  179 


3  4  5  6  7 

#  OF  SURVIVORS  -  941 


--  -- 
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JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 
_ FOR  THROUGH-THE-CANOPY  VS.  JETT  ISON  ED-CANOPY  EJECTIONS 

VERTEBRAL  (SURVIVORS  ONLY) 

BODY:  L3 


JANUARY  1969  -  DECEMBER  1979 


COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 
FOR  THROUGH-THE-CANOPY  VS.  JETTISON ED-CANOPV  EJECTIONS 


_ JANUARY  1969  -  DECEMBER  1979 

COMPARATIVE  DISTRIBUTION  OF  DIAGNOSES  BY  VERTEBRAL  BODY  INJURED 
_ FOR  THROUGH-THE-CANOPY  VS.  JETTISON ED-CANOPY  EJECTIONS _ 

VERTEBRAL  (SURVIVORS  ONLY) 

BODY:  L5 


JANUARY  1969  -  DECEMBER  1979 


COMPARISON  OF  INJURED  VERTEBRAL  BODIES  BY  INJURY  DIAGNOSES 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 
— — — 7T— (SURVIVORS  ONLY) 


INJURY  DIAGNOSIS:  TRANSECTION 


10  9 


7  6  5  4  3 

#  OF  SURVIVORS  -  179 


3  4  5  6  7 

#  OF  SURVIVORS  -  941 


9  10 


Vv/v  v  V  '  *  ■  •  ■  •’*  , 
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JANUARY  1969  -  DECEMBER  1979 


I 


COMPARISON  OF  INJURED  VERTEBRAL  BODIES  BY  INJURY  DIAGNOSES 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 

(SURVIVORS  ONLY) 


INJURY  DIAGNOSIS:  FRACTURE 


THROUGH-THE-CANOPY 


JETTISONED-CANOPY 


SO  45  40  35  30  25  20  15  10 

*  OF  SURVIVORS  -  179 


10  15  20  25  30  35  40  45  50 

*  OF  SURVIVORS  -  941 
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JANUARY  1969  -  DECEMBER  1979 


COMPARISON  OF  INJURED  VERTEBRAL  BODIES  BY  INJURY  DIAGNOSES 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 


INJURY  DIAGNOSIS:  fracTURE 


THROUGH-THE-CANOPY 


(SURVIVORS  ONLY) 


JETTISONED-CANOPY 


JANUARY  1969  -  DECEMBER  1979 


COMPARISON  OF  INJURED  VERTEBRAL  BODIES  BY  INJURY  DIAGNOSES 
FOR  THROUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 
7— — T— -  (SURVIVORS  ONLY) 


INJURY  DIAGNOSIS:  STRAIN 


THROUGH-THE-CANOPY 


7  6  5  4  3 

#  OF  SURVIVORS  -  179 


3  4  5  6  7 

#  OF  SURVIVORS  -  941 


8  9 


JANUARY  1969  -  DECEMBER  1979 


COMPARISON  OF  INJURED  VERTEBRAL  BODIES  BY  INJURY  DIAGNOSES 
FOR  THPOUGH-THE-CANOPY  VS.  JETTISONED-CANOPY  EJECTIONS 
cdd  a  < m  (SURVIVORS  ONLY) 


INJURY  DIAGNOSIS:  SPRAIN 


THROUGH-THE-CANOPY 


JETTISONED-CANOPY 


7  6  5  4  3 

#OF  SURVIVORS  -  179 


3  4  5  6  7 

»  OF  SURVIVORS  -  941 
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JANUARY  1969  -  DECEMBER  1979 


COMPARISON  OF  INJURED  VERTEBRAL  BODIES  BY  INJURY  DIAGNOSES 
FOR  THROUGH-THE-CANOPY  VS.  JETTISON ED-CANOPY  EJECTIONS 

(SURVIVORS  ONLY)  “ 


INJURY  DIAGNOSIS:  UNKNOWN/OTHER 


THROUGH-THE-CANOPY 


JETTISON  ED-CANOPY 


7  6  5  4  3 

#  OF  SURVIVORS  -  179 


3  4  5  6  7 

*  OF  SURVIVORS  -  941 


8  9  10 
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YEAR 


Ejection  Rate 


endar  Year 


AKER  vs  ES 


ESCAPAC  vs  MARTIN-BAKER  FATAL/LOST  DIAGRAM 
(CY1979  through  JUNE  30  1978) 

(DAS  TIME  FRAME)  *  CONFIDENCE 

SAFE  I  LANDING  I  SEAT  I  Qp 

envelope1  terrain  1  type  j  %  FATAL/LOST  SIGNIFICANT  DIFFERENCE 


ESCAPAC  VS  MARTIN-BAKER 
FATAL/LOST  DIAGRAM 

(CY1969  THROUGH  CY1973) 


SAFE 

ENVELOPE 


LANDING  ,  SEAT 
TERRAIN  .  TYPE 


%  FATAULOST 


%  CONFIDENCE 
OF 

SIGNIFICANT  DIFFERENCE 


TIME  SERIES  OF  THE  %  OF  ATTEMPTS 
WITH  FATAL  OR  MAJOR  INJURIES  OR  LOST 
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Total  Attempts 


ESCAPAC  INJURY  RATES  OVER  THE  PAST  DECADE 


ULATIONS  RATHER  THAN  RANDOM  OCCURENCES  DRAWN  FROM  THE  SAME  POPULATION). 


DATA  PERIOD  :  1/1/69  THRU  12/31/73 


e  Fatality  Rate  Approx  imate’l 
ESCAPAC  and  Martin-Baker 

(DAS  Time  Frame  1/1/74-6/31 


Rate 


%  OF  EJECTIONS  IN  vs  OUT  OF  THE  ENVELOPE 


1/1/711 


ALL  IN  EVELOPE"  ESCAPE  ATTEMPTS  TWICE  THAT  OF  MARTIN-BAKERS 


ESCAPAC  MAJOR  INJURIES 

COMPARATIVE  INCIDENCE  RATES  AMONG  ALL  ESCAPE  ATTEMPTS 
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IUMBER  OF  VERTEBRAL  FRACTURES  PER 
EJECTEE  SUSTAINING  ONE  OR  MORE 
VERTEBRAL  FRACTURES 
(EJECTEES  EXPRESSED  AS  PERCENT  OF 


OF  FRACTURED  VERTEBRAE 


7/ 


MARTIN-BAKER  EJECTIONS  BY  SEAT  TYPE 
NUMBER  AND  PERCENT  OF  INJURIES  BY  INJURY 

CLASSIFICATION 


TOTALS 


EJECTIONS  BY  INJURY  CLASSIFICATION 


1  *0-0171  <59  AIRCREW 

F  PROGRAM 

1981 

UNCLASSIFIED 

AUTOMATED  ESCAPE 
JVNPOSIUN  H.  .  <U) 

VSTEN 

IAVAL 

;  (A AES)  DAT*  ANALVSIS  374 

SAFETV  CENTER  NORFOLK  VA 
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MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  RUMAU  Of  STANDARDS  |At>)  » 


If 


PERCENTAGES  OF  FATAL  AND  LOST  INJURIES  RESULTING 
FROM  MARTIN-BAKER  EJECTIONS  BETWEEN  CY  69-73 

AND  CY  74-78  (BY  AIRCRAFT) 


PERCENTAGES  OF  FATAL,  LOST,  MAJOR  INJURIES 
RESULTING  FROM  MARTIN-BAKER  EJECTIONS  BETWEEN 


UOrVMI  ‘ISO!  1V1W  lN33d3d 


INJURY  TYPE  A-4  A-7  S3  TOTALS 


TOTALS 


ESCAPAC  SEAT  INJURY  CLASSIFICATION 
BREAKOUT  BY  SEAT  TYPE 


COMPARATIVE  INCIDENCE  RATES  AMONG  ALL  ESCAPE  ATTEMPTS 


ESCAPAC  MAJOR  INJURIES 

COMPARATIVE  INCIDENCE  RATES 
AMONG  SURVIVORS  0  NON-LOST/IMPACT  MULTIPLE 


DATES:  73-78 


ESCAPAC  FATAL/LOST  INJURIES 

COMPARATIVE  INCIDENCE  RATES  AMONG  ALL  ESCAPE  ATTEMPTS 


DATES:  73-78 


ESCAPAC  FATAL/LOST  &  MAJOR  INJURIES 

COMPARATIVE  INCIDENCE  RATES  AMONG  ALL  ESCAPE  ATTEMPTS 


SYNOPSIS  A- 7  FATALITIES 


a) 


CATEGORY 


1974  -  1978 


o  Fireball  involvement 
o  Seat  failed,  ejection  in  envelope 

o  Ejection  out  of  envelope 

o  Good  parachute,  did  not  survive  in  water 


NUMBER 

1 

ib) 

2C) 

6d> 


NOTES 

(a)  All  ejections  were  with  ESCAPAC  IG-2 

(b)  Pilot  Impacted  water  in  seat  although  apex  of  trajectory  estimated 
to  be  150'.  Subsequent  investigation  of  recovered  seat  revealed 
man-seat  separation  not  initiated  due  to  failure  of  cartridge  on 
MK  16  Mod  0  rocket  catapult. 

(c)  One  pilot  struck  ground  at  approximately  full  riser  stretch.  Pilot 
had  previously  stated  intent  to  attempt  save  and  aircraft,  did  not  want 
aircraft  loss  on  record.  Other  pilot  impacted  ground  approximately  10 
feet  from  seat  and  50  yards  from  aircraft  impact  crater. 

(d)  Among  those  entering  water: 

(1)  Ejection  following  night  ramp  strike.  Full  parachute  seen 
and  ejectee  then  struggling  in  water.  Suffered  contusions  on 
face  and  abrasions  on  neck  (latter  from  suspension  lines). 

Drowned. 

(2)  Eiectlon  following  night  ramp  strike.  Full  parachute  seen, 
ejectee  not  seen  even  by  swinmer  at  parachute.  Lost. 

(3)  Parachute  observed  by  wingman  streaming  as  man  (seat)  entered 
undercast.  Helmet  recovered  bearimg  evidence  of  high  speed 
escape  and  severe  blow  to  back  of  helment/head  from  Koch  fittings. 
Lost. 

(4)  Wingman  observed  fully  deployed  parachute  for  period  of  1 
minute  50  seconds  before  water  contact.  Did  not  report  seeing 
ejectee.  Lost. 
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A-  7  FATALITIES 


SYNOPSIS  A-4  FATALITIES 
1974  -  1978 


CATEGORY 

t  Ejection  during  aircraft  breakups 

•  Fireball  Involvement 

c) 

•  Drowning/Lost 

•  Seat  failed  after  ejection 

•  Attempted  ejection  in  envelope 

-  Canopy  jettisioned,  seat  stayed 

-  Canopy  did  not  jettison 

•  Attempted  ejection  outside  envelope 

-  Canopy  jettisoned,  seat  stayed 

-  Seat  ejected 


NUMBER 


2* 

6f> 

4f) 

2g) 

4h> 

1 

3h) 


NOTES 


(a) 

(b) 

(c) 

(d) 


(e) 


ESCAPAC  IC-3  Good  parachute  seen,  no  sign  of  life,  ejectee  '  OST 

so  no  determination  of  injury  cause. 

ESCAPAC  IA-1  Shorter  trajectory  and  timing  of  new  seats  might 
have  prevented  entry  Into  fireball. 

One  recorded  as  lost  —  Insufficient  data  for  placement  into  any  other 

category,  although  good  parachute  was  seen  (See  (d)  ). 

ESCAPAC  IG-3  Wingman  saw  two  good  parachutes  (ejected  from  2-seat 
TA-4F)  no  commentary  on  whether  signs  of  life  was 
present.  Ejection  was  over  water,  ejectee  LOST. 

ESCAPAC  IF-3  Ejectee  drowned.  However  ejectee  suffered  fracture 
dislocation  at  C-5/C-6.  Such  Injury  capable  of 
Immobilizing  Individual  and,  with  one  exception, 
has  proven  fatal  to  ejectees  descending  onto  land. 

ESCAPAC  IF-3  Parachute  did  not  deploy.  Evidence  suggests  emergency 
release  handle  had  released  end  of  parachute  pack 
actuator  arming  cable. 


ESCAPAC  IF-3 

ESCAPAC  IC-3 ( 2 ) 
ESCAPAC  IG-3(1) 
ESCAPACIAAl(l) 


NOT  SPECIFIED 
ESCAPAC  IG-3 


ESCAPAC  IA-1 


Parachute  entangled  with  contents  of  survival  kit 
which  opened  during  or  following  man-seat  separation. 
Four  cases  in  A-4F,  1  A-4L,  and  TA-4J, 

Attempts,  as  evidenced  by  canopy  jettisoning, were 
well  within  seat  envelope.  Known  that  their  air¬ 
crew  attempted  to  eject,  not  known  concerning  fourth 
(student  in  TA-4J). 

Two  cases  in  TA-4J.  One  cause  not  determined  (air¬ 
craft  lost).  Other  due  to  misinstallation/misrig- 
ging  MK  73  initiator  in  canopy  jettisioning  system. 
Both  attempts  apparently  made  within  seat  envelope. 
Ejectee  impacted  water  just  at  or  immediately  prior 
to  full  riser  stretch.  Shorter  trajectory  and  timing 
of  new  seats  might  have  slowed  ejectee  sufficiently 
for  his  survival. 


150-200  Sharply  nose  ESCAPAC  I  A- 1  Multiple  massive  Injuries  Impact  before  full  line  stretch 


SYNOPSIS  S-3  FATALITIES  ' 

1974  -  1978 

CATEGORY 

Ejection  seat  failed 

Ejection  initiated  outside  envelope 

NOTES 

(a)  All  S-3A  ejections  used  ESCAPAC  IE-1. 

(b)  TACO  seat-man  separation  cartridge  did  not  ignite  (primer  fired).  In 
addition  empty  SENSO  seat  propulsion  inflicted  various  3rd  degree  burns 
on  TACO.  (Pilot  and  co-pilot  ejected  successfully). 

(c)  Empty  TACO  and  SENSO  seats  cleared  aircraft  approximately  25',  lefthand 
seat  completed  ejection  sequence  although  ejectee  was  killed  while 
egressing  from  aircraft  as  it  disintegrated  upon  ground  impact,  right- 
hand  seat  upward  travel  was  stopped  by  aircraft  disintegration  at 
ground  impact. 


NUMBER 


altitude  I  speeo  I  attituoe  I  type  seat  i  injury  description  I  ejection  description 


SYNOPSIS  A- 7  MAJOR  INJURIES 


1974  -  1978 


CATEGORIES 

o  SYSTEM  FAILURES 

-  Ejection  initiated  by  windblast 
through  failed  canopy  glass 

o  INJURIES 

-  Vertebral 

-  Cervical 

-  Subl uxation/fracture-di si ocati  on 

-  Fracture 

-  Strain/muscle  spasm 

-  Thoracic 

-  Fracture 

-  Lumbar 

-  Fracture 

-  Noncervical  paravertebral  strain 

-  Joints 

-  Shoulder  dislocation 

-  Shoulder  fractures 

-  Elbow  fractures 

-  Knee  ligamental  strains 

-  Knee  derangement 

-  Limbs 

-  Arm  fractures 

-  Leg  fractures 

-  Chest 

-  Rib  fractures 

-  Dislocations 


NUMBER 

1 


4 

3 

2 

1 


1 

1 


c 


3»  d) 


Burns 

Brain  concussion 
Unconsciousness 


NOTES 

(a)  ESCAPAC  IC-2  Face  curtain  failed  under  windblast  loads  causing 

ejection.  Retention  under  windblast  loads  is  a 
design  requirement. 

(b)  ESCAPAC  IG-2  Ejectee  felt  intense  pain  in  neck  during  boost  period. 

Unable  to  look  at  landing  area  and  broke  leg  landing 
on  rock  slide.  During  survival  phase  ejectee  was  in 
intense  pain  --  had  to  kneel  and  force  head  into 
ground  to  obtain  relief. 

(c)  ESCAPAC  IC-2  Internal  derangement  of  knee  occured  prior  to  landing 

believed  caused  by  tumblinq  and  resulting  flailing. 
Injury  required  surgery  to  correct. 

(d)  ESCAPAC  IC-2  Survival  kit  hanqing  very  low  interfered  with  legs 

contributing  to  several  fractures  in  left  leg  during 
parachute  landing. 

ESCAPAC  IG-2  Sustained  severe  strain  during  boost  phase  sub¬ 
sequently  inhibiting  ejectee' s  ability  to  examine 
landing  area.  Broke  left  leg  when  left  foot  landed 
between  rocks  or  roots. 


V  <  . 


MAJOR  INJURIES 


SYNOPISIS  A-4  MAJOR  INJURIES 


1974  -  1978 


CATEGORIES 

o  SYSTEM  FAILURES 

Premature  opening  survival  kit 
Mis  installed  rocket 
Lower  ejection  control 
o  INJURIES 

Vertebral 

Cervical 

Subl uxation/fractures-di si ocation 

Fractures 

Strain 

Nerve  Root  compression 
Thoracic 

Fractures 

Lumbar 

Fractures 

Joints 

Shoulder  dislocation 
Shoulder  fractures 
Elbow  fractures 
Knee  ligamental  strains 
Limbs 

Arm  fractures 
Leg  fractures 
Chest 

Rib  fractures 
Dislocations 

_  .h) 

Burns  1 

Brain  concussion 

Unconsciousness 


NUMBER 


3 

1 

1 

1 


a) 

b) 


1' 

3C)  S) 

ld> 

,e) 


2g)  g) 


i 

ii} 

2e)  k) 


k*> 77 i1  n? «y»y* y VTy*  >7 - v.^v-V^v  -^»" .  0 


JTrjfl-r, 


I 

S: 

•\ 


g 


* 


i 


t. 

r  , 

k- 

n: 

*T 

l'- 
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NOTES 

(a)  Possibility  of  two  other  failures  L'iggested  by  data: 

TA-4J  (seat  not  specified)  Pilot  attempted  to  open  survival  kit  during 
descent  to  water.  Despite  pulling  kit  latchlnq  handle  and  removing 
the  closure  strap  pin  during  descent,  kit  was  not  opened  until  some 
time  after  water  entry. 

TA-4J  (ESCPAC  IC-3)  Rear  seat  occupant  believed  he  initiated  comnand 
ejection  sequence.  However,  pilot  saw  canopy  jettison,  was  blinded 
temporarily  by  windblast  then  saw  instrument  panel  and  pulled  face 
curtain.  (Conmand  ejection  might  not  have  been  selected). 

(b)  TA-4J  (ESCAPAC  IF-3)  Should  be  noted  that  a  similar  case  (A-4M 
ESCAPAC  IF-3)  caused  parachute  entanglement  and  resulted  in  a  fatality. 

(c)  TA-4J  (ESCAPAC  IG-3)  Pilot  during  descent  was  unable  to  move  head, 
neck  or  limbs.  Survived  since  he  landed  on  ground. 

(d)  TA-4J  (ESCAPAC  IF-3)  Pilot  ejected  high  speed  from  uncontrolled 
aircraft,  survival  kit  prematurely  opened,  landed  in  water  and  climbed 
into  raft. 

(e)  TA-4J  (Seat  not  specified)  Rear  seat  occupant  used  lower  handle, 
rocket  mlslnstal led,  low  trajectory,  tumbled  badly  and  had  rapid 
parachute.  Ejectee  sustained  fractures  of  leg  bones  and  of  L5,  was 
unconscious  until  under  water. 

(f)  TA-4J  (ESCAPAC  IC-3)  injuries  sustained  by  pilot  during  post  mid-air 
collision  ejection.  (See  Note  (a)). 

(g)  TA4-J  (ESCAPAC  IG-3)  Pilot  struck  ground  near  horizontal  apparently 
just  after  parachute  opening  during  the  initial  post-inflation  collapse 
and  swing  through  phase.  Injuries  attributed  to  ground  Impact. 

(h)  TA-4J  (ESCAPAC  IG-3)  Rear  seat  occupant  descended  on  outskirts  of 
aircraft  fireball  sustaining  burns.  Additional  burns  incurred  in 
approaching  aircraft  looking  for  pilot  (Note  (g)). 

(1)  TA-4J  (ESCAPAC  IC-3)  Rear  seat  occupant  suffered  amnesia  for  24  hours 
badly  dazed  (See  Note  (f)  for  pilot). 


(k)  TA-4F  (ESCAPAC  IC-3  Rear  seat  occupant  sustained  dislocated  shoulder; 
believes  he  blacked  out  at  parachute  opening. 

GENERAL  NOTES 


Three  ejectees,  and  possibly  a  fourth,  were  unconscious,  badly  dazed 
and  disoriented,  and/or  paralyzed  as  a  result  of  their  ejection. 
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A  LOGICAL  STORY 
OLIVER  WENDELL  HOLMES 


First  of  November,  Fifty-five! 

This  morning  the  parson  takes  a  drive. 

Now,  small  boys,  get  out  of  the  way! 

Here  comes  the  wonderful  one-hoss  shay, 
Drawn  by  a  rat-railed,  ewe-necked  bay. 
“Huddup!”  said  the  parson. -Off  went  they. 

The  parson  was  working  his  Sunday’s  text,— 
Had  got  to  fifthly,  and  stopped  perplexed 
At  what  the-Moses-was  coming  next. 

All  at  once  the  horse  stood  still. 

Close  by  the  meet’n’-house  on  the  hill. 

First  a  shiver,  and  then  a  thrill. 

Then  something  decidedly  like  a  spill,— 

And  the  parson  was  sitting  upon  a  rock, 

At  half  past  nine  by  the  meet’n’-house  clock,- 
Just  the  hour  of  the  Earthquake  shock! 

What  do  you  think  the  parson  found, 

When  he  got  up  and  stared  around? 

The  poor  old  chaise  in  a  heap  or  mound, 

As  if  it  had  been  to  the  mill  and  ground! 

You  see,  of  course,  if  you’re  not  a  dunce, 

How  it  went  to  pieces  all  at  once,— 

All  at  once,  and  nothing  first, — 

Just  as  bubbles  do  when  they  burst. 

End  of  the  wonderful  one-hoss  shay. 

Logic  is  logic.  That’s  all  I  say. 

THE  DEACON'S  MASTERPIECE,  OR  THE 
WONDERFUL  "ONE-HOSS  SHAY" 

A  LOGICAL  STORY 
OLIVER  WENDELL  HOLMES 
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OF  AAES  RELIABILITY. 
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COUNTING  IN-SERVICE  FAILURES  (CONT’D) 
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ESTIMATES  OF  ESCAPAC  IN-SERVICE  RELIABILITY 
(1/1/74  -  6/30/78) 
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RELIABILITY 


AIRCREW  AUTOMATED  ESCAPE  SYSTEM 
SYSTEMS  EFFECTIVENESS  PROGRAM  TOOLS 
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NAVAIR  EJECTION  SEAT  DESIGN 
EVALUATION  PROGRAM 

PRE - 1968  EVENT  FLOW  SEQUENCE 


n 


SYSTEM  CONCEPT  EVALUATION  PHASE 


PROPOSAL  SUBMITTAL  &  EVALUATION  PHASE 


PRELIMINARY  SYSTEM  DESIGN  PHASE 


SYSTEM  DEVELOPMENT/DESIGN  PHASE 


SYSTEM  QUALIFICATION  PHASE 


Seat  Mock-Up 
Review 

Component 
Qual i fi cation 
Testing 


System 

Qua  1 i fi cation 
Testi ng 


SYSTEM  RELEASE  PHASE 


System  Released 
To  Fleet 


AIRCREW  AUTOMATED  ESCAPE  SYSTEM 
DESIGN  EVALUATION  PROGRAM  EVENT  FLOW  SEQUENCE  DIAGRAM 
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CONCERNING  NEW  SEAT  MAINTAINABILITY 
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SAMPLE  CALCULATIONS  FOR  90%  CONFIDENCE  INTERVAL 


ARROWS  ( C=zr>  )  DEPICT  ONE  OF  THE  FUNCTIONAL  TRAINS 
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PHASES  OF  MOS  ACTIVITIES  (I) 


•  PRE  TEST  PLANNING 

-  REVIEW  “ILITIES”  ANALYSES 

▲  POSSIBLE  TEST  CONDITION  IMPACT  UPON  ARTICLE  OPERATION 

▲  TYPES  OF  ARTICLE  CONDITION  CHANGES  (TRANSITORY  &  PERMANENT) 

■  CORRECT  OPERATION 

■  PARTIALLY  INCORRECT  OPERATION 

■  INCORRECT  OPERATION 

▲  TYPES  OF  DATA  NEEDED  TO  DOCUMENT  ARTICLE  CONDITION  CHANGES 

-  REVIEW  MOS  ARCHIVAL  DATA 

-  REVIEW  TEST  PLANS  &  DATA  PROGRAM  PLANS 

▲  TEST  DATA  ACQUISITION  PROCEDURES  &  SYSTEM  ADEQUACY 

■  TEST  SET-UP  DOCUMENTATION  PLANS 

■  TEST  DATA  ACQUISITION  SYSTEM 

- DATA  PRIORITIES 

- BACK-UP  DATA  ACQUISITION 

- SYSTEM  CHECK-OUT 

- SYSTEM  CALIBRATION 

■  POST-TEST  DATA  ACQUISITION  PLANS 

- TEST  SITE  PROTECTION/ACCESS  CONTROL  PLANS 

- TEST  SITE  SAFETY  INSPECTION/DOCUMENTATION  PLANS 

- MOS  ON  SITE  DATA  ACQUISITION  PROVISIONS 

- MOS  TEST  ARTICLE  RECOVERY/TRANSPORT  PROVISIONS 


PHASES  OF  MOS  ACTIVITIES  (II) 


-  PRE-TEST 

▲  REVIEW  TEST  SET-UP  DOCUMENTATION  FOR  ADEQUACY 

■  TEST  ARTICLE  PRE-TEST  CONOITION/COMPUANCE  WITH  PLAN 

■  TEST  EQUIPMENT  PRE-TEST  CONDITION/COMPLIANCE  WITH  PLAN 

■  TEST  SITE  PRE-TEST  CONDITION/COMPLIANCE  WITH  PLAN 

▲  REVIEW  TEST  DATA  ACQUISITION  SYSTEM  DOCUMENTATION  FOR  ADEQUACY 

■  SYSTEM  COMPLIANCE  WITH  PLAN 

■  SYSTEM  CALIBRATION 

-  POST-TEST 

▲  REVIEW  TEST  DATA  ACQUISITION  SYSTEM  POST-TEST  CALIBRATION  CHECKS 

▲  CHECK  TEST  SITE  SAFETY  INSPECTOR  DOCUMENTATION 

■  ELEMENTS  DISTURBANCE  DOCUMENTATION 

- ELEMENT  IDENTIFIED 

- ELEMENT  LOCATION  &  CONDITION  DESCRIBED 

- NATURE  OF  DISTURBANCE  DESCRIBED  (I.E.  MOVED. 

SAFETIEO.  ETC.) 

■  SITE  DECLARED  SAFE 

A  CONDUCT  ON-SITE  DOCUMENTATION  OF  POST-TEST  CONDITION  OF  ARTICLE. 
EQUIPMENT  &  SITE 

■  LOCATE  MAP  &  IDENTIFY  ALL  ELEMENTS 

■  PHOTOGRAPH  UNDISTURBED  ELEMENTS 

■  DESCRIBE  UNDISTURBED  CONDITION  OF  ELEMENTS 

■  PREPARE  ELEMENTS  FOR  TRANSPORTATION 


DESCRIBE  CHANGES  OCCURRING  IN  ELEMENTS  CONDITION 


PHASES  OF  MOS  ACTIVITIES  (III) 


•  POST-TEST  INVESTIGATION 

-  PRELIMINARY  TEST  ARTICLE  POST-TEST  CONDITION  DESCRIPTION 

▲  PREPARE  UTILIZING  ALL  PRE-TEST  &  ON-SITE  DOCUMENTATION 
A  IDENTIFY  ALL  KNOWN  ANOMALIES 

■  TRANSITORY  CONDITIONS  &  CONDITION  INTERRELATIONSHIPS 

■  PERMANENT  CONDITIONS  &  CONDITION  INTERRELATIONSHIPS 

A  IDENTIFY  ALL  KNOWN  NON-ANOMALOUS  CONDITIONS 
A  DEVELOP  TEST  ARTICLE  AUTOPSY  PLANS  &  SUPPORTING  RATIONALE 

■  TO  EXPLORE  ANOMALOUS  CONDITIONS  IN  DEPTH 

■  TO  DOCUMENT  PRESENCE/ABSENCE  OF  PREVIOUSLY  EXPERIENCED 
ANOMALIES 

A  AUTOPSY  PLAN  REVIEW 

■  DESIGNERS 

■  "ILITIES” 

■  MANUFACTURING 

■  QUALITY  ASSURANCE 

■  PROGRAM  MANAGEMENT 

-  CONDUCT  TEST  ARTICLE  AUTOPSY 

A  STEP-BY-STEP  DOCUMENTATION  OF  PROCEDURES  FOLLOWED/CONDITIONS 
OBSERVED 

-  CONDUCT  ANALYSIS  OF  DATA 

A  ARCHIVAL  REFERENCE  FOR  PAST  EXPERIENCE 

A  ASCERTAIN  MOST  LIKELY  SETS  OF  CONDITIONS  &  SEQUENCES  OF  EVENTS  LEADING 
TO  OBSERVED  DATA 


PREPARE  PRELIMINARY  IYCS  REPORT 


PHASES  OF  MOS  ACTIVITIES  (IV) 


MOS  REVIEW 

-  MOS  REVIEW  BOARD 


A  COMPOSED  OF  REPRESENTATIVES  OF 

■  ENGINEERING 

■  “ILITIES” 

■  MANUFACTURING 

■  PURCHASING 

■  QUALITY  ASSURANCE 

■  TESTING 

■  MOS  INVESTIGATOR 


A  IDENTIFY 


PROBABILITY  OF  ANOMALY  OCCURRENCE 
ANOMALY  CONSEQUENCE  POTENTIAL  SEVERITY 
COST  TO  FIX 
TIME  TO  FIX 

NEED  FOR.  COST  &  TIME  FOR.  AND  TYPE  OF  ADDITIONAL  INVESTIGATION 


A  FINALIZE  REPORT 


IDENTIFYING  ALL  OBSERVED  ANOMALIES  WHETHER  UNDERSTOOD  OR  NOT 
IDENTIFYING  ALL  RECOMMENDED  ADDITIONAL  INVESTIGATION 
IDENTIFYING  ALL  FINDINGS  CONCERNING  OBSERVED  ANOMALIES 
INCLUDING  ALL  RECOMMENDATIONS  CONCERNING  REMEDIAL  ACTIONS 


-  PROGRAM  MANAGEMENT/CORPORATE  REVIEW 


A  CONTRACTUAL  SCOPE 
A  IMPLEMENTATION  DECISIONS 
A  REFERRAL  DECISIONS 

-  GOVERNMENT  PROCURING  AGENCY  OR  DESIGNEE  REVIEW 


-269- 


PHASES  OF  MOS  ACTIVITIES  (V) 

•  ARCHIVAL 

-  IDENTIFY  PARTS  CONTAINING  ANOMALIES  &  RETAIN  FOR  PROGRAM 

-  IDENTIFY  ALL  OTHER  PARTS  &  HOLD  IN  REFERENCE  RESERVE 

▲  NON-PERMANENT  (HOLD  FOR  SEVERAL  TESTS) 

▲  HELD  IN  EVENT  NEW  ANOMALY  OBSERVED  IN  LATER  TEST 

-  INITIATE  ANOMALY  TRACKING  SYSTEM 

A  UPDATE  AFTER  EACH  TEST 

A  RECORD  MARGIN  BY  WHICH  ELEMENT/SYSTEM  FAILURE  AVOIDED 

-  MAINTAIN  FAMILIAL  DATA  SYSTEM 

A  UPDATE  AFTER  EACH  TEST 

A  RECORD  TRENDS  AND/OR  STATISTICAL  RELATIONSHIP  TO  FAILURE  LIMITS 


TRUE  SYSTEM  RELIABILITY  NECESSARY  TO 


ASSURE  SPECIFIC  MINIMAL  (NOT  TO  EXCEED) 
LEVELS  OF  Pf  (PROBABILITY  OF  FAILING  TO 
COMPLETE  A  TEST  SERIES  (N)  SUCESSFULLY) 


5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22 

NUMBERS  OF  TESTS  WITHOUT  ANY  FAILURE  (N) 


SYSTEM  RELIABILITY 


DEMONSTF 

RELIA 


Acceleration 


"Biologically,  the  limiting  factor  in  human 
tolerance  to  headward  g  in  the  normal,  seated 
posture  is  spine  fracture,  particularly  in  th 
upper  lumbar  portion,  just  above  the  "small  o 
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Human  tolerance  to  abrupt  acceleration 
olves  the  following  five  mechanical  factors 


"Parachute  opening  shock  is  a  special  case 
of  total  body  deceleration  acting  over  a  1-2 
sec  period  with  the  body  in  various  positions. 


3  m 


"For  transverse  g  in  the  seated  position, 
tolerance  limits  are  set  by  hemorrhage  into 
the  eyes,  retinal  detachment,  chest  pain,  and 
difficulty  in  breathing.  The  following  forces 
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National  Aeronautic*  and  Space  Administration 


RANGE  OF  LATERAL  ACCELERATION  (Gy) 


9n  SPECIFICATION-REQUIRED  PULSE  WIDTH 

^UmS  \  AT  MEASUREMENT  LEVEL 
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The  primary  result  of  epicyclic  tumbling, 
like  that  of  vibration. . . ,  is  mecnanical 
damage  to  loosely-  suspended  organs  resulting 
from  compression  by  the  changing  force  vec- 
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OF  AIRCRAFT  EJECTEE  PERFORMED  MANUAL 
BAILOUT  FROM  SEAT. 


THESE  INITIAL  SYSTEMS  PROVIDED  VERY  LIMITED  ESCAPE 
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MOST  EARLY  EJECTION  SEATS,  INCLUDING  THOSE  IN  EARLY  A-4 
AIRCRAFT  (PREDECESSOR  TO  ESCAPACs),  TREATED  THE  PARACHUTE 
AS  PART  OF  CREW'S  EQUIPMENT  EVEN  THOUGH  STOWAGE  SPACE 
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DEPENDENCY  ON  MANUAL  OPERATION  BY  MAN  IN  HIGH  STRESS 
SITUATION/ENVIRONMENT. 


FATALITY  RATES  AMONG  EJECTEES  NEAR  OR  BELOW  SAFE  LIMITS, 
AMONG  CREWS  ATTEMPTING  DEADSTICK  LANDINGS  FROM  BELOW 
EJECTION  LIMITS,  AND  AMONG  CREWS  UNABLE  EITHER  TO  EJECT 
OR  CONTROL  AIRCRAFT,  RESULTED  IN  ATTEMPTS  TO  IMPROVE 
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AIRBORNE  PHASE  OF  TAKE-OFF. 
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EJECTION  SEAT  HISTORY  HIGHLIGHTS 
DEPICTING  TRENDS  IN  AUTOMATION,  TERRAIN  CLEARANCE 

b  PARACHUTE  OPENING 
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